Abstract
The presence of specific granules has been described in the mammalian heart atria, but their function has been unclear (Jamieson and Palade, 1964) . Their number changes during sodium loading or depletion (de Bold, 1979 ). In 1981 de Bold et al. (1981 reported that crude extracts of rat atria injected intravenously produced a rapid and prominent, but transient, diuresis and natriuresis in anesthetized rats, and blood pressure was simultaneously decreased. Garcia et al. (1982) showed that natriuretic activity was closely related to the specific granules of atria. 
Materials and Methods
Cannula implantation Twenty male Wistar rats (weighing 250-280 g) were anesthetized with sodium pentobarbital (45 mg per kg body weight, i. p.), and a silicon cannula (0.5 mm ID, 0.9 mm OD, Silastic(R) medical grade tubing, Dow Corning Corp., Michigan, U. S. A.) was inserted into the right jugular vein. The rats were caged individually and received food and water ad libitum. The details of this method were reported by Harms and Ojeda (1974) . The day after cannula insertion, experiments were carried out in a quiet, comfortable room (0900-1200 h). One to 2 h prior to the experiment, a PESO polyethylene tubing (Intramedic(R), Clay Adams, New Jersey, U. S. A.) was connected to the cannula for blood collection. The collecting tubing and cannula were filled with saline containing heparin sodium (500 U/ ml), and the end of the tubing was dangled from the cage. The rat was thus able to move freely.
Experiment-I-Effect
on hemorrhage-induced response Four of twenty rats was rejected for obstruction of the cannula. Sixteen rats were randomly divided into three groups. After 2 ml of blood was withdrawn from the cannula with a heparinized syringe, 0.5 ml of saline or synthetic ahANP (3 ug or 10 ug per kg body weight) was injected intravenously via cannula. Ten and 30 min after injection, 0.5 ml of blood was collected and replaced immediately with the same amount 
Results
Effect on hemorrhage-induced hormone response Plasma ACTH concentration continued to increase after hemorrhage, and rose to a ten-fold higher value than the basal level of the control group (Fig. 1a) . ANP, however, attenuated the ACTH increase induced by hemorrhage (Fig. 1a) .
Plasma corticosterone responded to hemorrhage stress in all three groups (p <0.05, p <0.01). The increase seemed to be slightly greater in the control group, but there was no statistically significant difference among three groups (Fig. 1b) . Effect on corticosterone secretion in vitro A high concentration of ANP (10-6M) decreased basal corticosterone secretion, whereas ACTH-induced secretion was not affected (Fig. 2a) . ANP had no effect on the cyclic AMP-induced corticosterone secretion (Fig. 2b) . 
Discussion
It is interesting that the hemorrhageinduced ACTH secretion was inhibited by ANP. A similar effect was reported in vasopressin secretion stimulated by hemorrhage (Samson, 1985) . Plotsky et al. (1985) reported that corticotropin-releasing factor (CRF) and vasopressin secretions from the median eminence were involved in hemorrhage-induced ACTH secretion. The inhibition of adenylate cyclase activity by synthetic ANF in the anterior and posterior pituitary was also demonstrated (AnandSrivastava et al. 1985b ). Thus, ANP may inhibit ACTH secretion from the anterior pituitary via inhibition of adenylate cyclase activity in the pituitary or inhibition of CRF or vasopressin release from the median eminence.
The mechanism of ANP action on steroidogenesis is still unknown. Anand- Srivastava et al. (1985a Srivastava et al. ( , 1985b ) demonstrated adenylate cyclase inhibition by synthetic ANP in various endocrine organs. Other investigators (Hirata et al., 1984; Napier et al., 1984; De Lean et al., 1985a ., Hori et al., 1985 Ogura et al., 1985; Shiffrin et al., 1985) reported the presence of a specific ANP receptor in various organs. Goodfriend et al. (1984) postulated that ANP inhibited the early pathway of steroidogenesis in the adrenal cortex. Some reports have showed that ANP has an inhibitory effect on the basal aldosterone level and on the secretion from rat adrenal glomerulosa cells stimulated by ACTH or angiotensin II (Chartier et al., 1984; Kudo and Baird, 1984) . These results are not consistent with a study using crude atrial extracts (Atarashi et al., 1984) . Atrial extracts and synthetic ANP were reported to have no effect on the corticosterone release from rat zona fasciculata cells (Chartier et al., 1984; Kudo and Baird, 1984) . In studies using bovine zona fasciculata cells however, the results were different (De Lean et al., 1984b; Goodfriend et al., 1984; Kudo and Baird, 1984) . De Lean et al. (1984b) demonstrated a specific receptormediated inhibition of synthetic ANP in cortisol secretion from bovine zona fasciculata cells. On the other hand, Kudo and Baird (1984) reported no effect on hormone secretion from rat and bovine fasciculata cells. In the present study, synthetic ANP showed only a weak inhibitory effect on basal corticosterone secretion in in vitro experiments. In addition, hormone secretion stimulated by ACTH or dibutyryl cyclic AMP was not affected by ANP. The dose of ACTH which we used in the in vitro study was a submaximal one. Our data cannot rule out the possibility that the release of corticosterone induced by a lower dose of ACTH might be inhibited by ANP. It has been known that hemorrhage is one of the strong stimuli to corticosteroid secretion. The release of ACTH is thought to be responsible for the adrenocortical response to hemorrhage.
In the present study, however, there was no statistically significant difference in the corticosterone response to hemorrhage stress between control and ANP-injected groups although the ACTH response was strongly suppressed by ANP. We cannot explain this discrepancy. A significant difference might be found if blood collection was continued after 30 min of ANP administration. ACTH-independent mechanisms of the corticoid secretion may be involved in hemorrhage-induced response. Wood et al. (1982a) demonstrated the dissociation of ACTH and corticosteroid response to hemorrhage, and they presumed that this could be ascribed to an increase in the adrenal sensitivity to ACTH during hemorrhage (Wood et al., 1982b) . Direct neural control of the adrenocortical response is also postulated (Gann, 1979) . In addition, it has been reported that there may be another ACTH-independent system in corticosteroid secretion (Graybeal et al., 1985) . It is possible that the ACTH-independent mechanism of corticosteroid secretion is modulated by ANP.
